Introduction
There are different type of straddle carrier are using to handling the container on the port. In these there are different type of components are assembled in this vehicle.
Here we are considering one of the important parts of the straddle carrier which is called gate. This gate is important related to the safety for the people who are working there on the different platforms, 4 to 5 selfclosing gates should be installed to prevent people from falling down. These gates need to withstand a force of 250 Kg both in horizontal as in vertical direction without plastic deforming. This needs to be proven by calculation notes provided by the manufacturer.
The purpose of this research is to increase the load capacity of gate. For this there is requirement of modification in the shape of gate geometry. Thus gate is modified and check for the stress and vibration analysis. After doing modifications in the geometry and its iterations for the analysis, we will get the required results. As per the requirement, the simulation of a model should be done using software. For that we follow two basic steps as modeling and then analysis. We do modeling in CATIA V5 and analysis in "ANSYS'. The main part of this project is to do analysis using "ANSYS'. For this finite element analysis is required to study. The main motivation behind the work was to go for FEA of this structure. The gate structure is taken for staticanalysis.Since last decade advent of powerful finite element analysis (FEA) have proven good tool to analyses the problem. The Various complicated geometries can be analyzed by FEAinstead of doing analytical calculations. Optimized meshing and accurate simulation of boundary conditions along with the ability to apply complex load, provided by various FEM packages have helped the designer to carry vibration analysis with the investigation of critical stresses and contact stresses. FEM is used to find critical locations and quantitative analysis of stress distribution and deformed shape under loads. However detailed modeling and specialized knowledge of FEM theory are indispensable to perform these analyses with high accuracy. They also require complicated meshing strategies. Simulations of actual boundary conditions to equivalent FE boundary conditions have to be done carefully because a wrongly modeled boundary condition leads to erroneous results. The solution of such large scale FEM problem requires both large memory and disc space as computing resources.
II. Literature Review
Self-closing gate is used in the straddle carrier. It is used for the safety purpose of operator. This product is under the Cargotec Company. They have developed the process of this gate structure. But the initially load carrying capacity was less for the structure. Hence company needs to increase the load capacity of the gate structure [1] .
Americannational standard (ANSI/ASSE Z359.14-2014) safety requirements for self-retracting devices for personal fall arrest & Rescue System. This standard establishes requirements for SRDs intended for use in personal fall arrest or rescue systems for authorized persons within the capacity range of 59 to 141 kg. [2] III.
Problem Statement And Objective
Design and optimization of self-closing gate for straddle carrier and improving the strength of gate and provide safety to the operator". The Existing gate was not able to provide the strength for safety of operator .The straddle Carrier Company has decided to change the design with analysis of safety gate. Now for new design of gate they increase the load capacity of the gate. Now the gate is designed in a category of self-closing gate. For this project we will consider different type of arrangements for the gate installation like bolted arrangement or bearing arrangement.
IV.
Theoretical Calculation A. The dimensions of gate structure 
B .The material properties of steel
The material used for this structure is steel S235 JR. So, first we have to find out deflection forexisting and modifiedGate model.
C. Deflection of existing gate model
The basic principal point for this structure is to decrease the permanent deflection. For this these are following terms and calculation process to calculate the deflection. 
A. Solid modeling of gate.
Solid model of gateis created by CATIA software which makes modeling so easy and user friendly. 
C. Contact and Mesh generation
The contacts defined for both Existing and Modified model is bonded. The meshing of existing and modified Gate modelhas done in ANSYS 16.1(Workbench) software. Fig.2 shows thecontacts in modified gate structure. Fig.3 and 4 shows themeshing of Existing and modified Gate model respectively. 
D. Loads and Boundary Conditions
Static structural analysis was performed to determine equivalent (von-misses) stresses and total deformation of existing and modified Gate model by ANSYS software. For this above boundary conditions are used: Fixed support and Force. Existing and modified Gate model is fixed as shown in fig.7 and fig.8 Maximum load is 2500N. So, 2500N load was applied on vertical direction of structure in downward direction. 
E. Analysis: Equivalent (von-mises) Stress and total deformation of Existing gate model
The fig.9 shows the stress value of the modified gate structure. Stress obtained from ExistingGate structure is 260 MPa and Fig.10 shows deformation of existing gate model is 3.8 mm. 
G.Bolt Calculation by Numerical Method:
As per finite element analysis model has solved in Ansys. As per whole model deflection and stresses are within limit. The stresses are showing below in figure is only coming in bolt.
Stress on Bolt 1:
The distance of bolt 1 is more hence stress will come more on this bolt. Maximum stress coming on bolt 1 is 7.36 MPa. This stress is not more as per our theoretical calculation DOI: 10.9790/1684-13050297114 www.iosrjournals.org 109 | Page 
Stress on Bolt 2:
The distance of bolt 2 is less hence stress will come less on this bolt. Maximum stress coming on bolt 2 is 4.33 MPa. This stress is not more as per our theoretical calculation.
Fig. 14 Equivalent (von-mises) stress in Bolt 2

Comparison of Result for Bolt Calculation:
As per Analytical calculation for bolt of Gate model it is safe up to 87 MPa stress. If stress on bolt will come more than 87 MPa then bolt is not safe and we need to change the bolt up to next size As per Finite element analysis maximum stress on bolt is 8 MPa. Hence the bolt M16 is safe for this model.
VI. Experimental Analysis
To verify the deflection values and stiffness of gate experimentally we tested both the gate model on universal testing machine in metallurgical laboratory. The readings from the machine are used to verify with the Finite element analysis results and calculate the stiffness of Gate model and further natural frequency is calculated by using the actual stiffnesscalculated.
In experimentation we find out results on the universal testing machine. Fig.15 shows the experimental setup of gate. Load is applied on gate by using of load cells of universal testing machine. Fig.16 shows the Gatemodel is placed between load cell and fixture of universal testing machine. Load cell of universal testing
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DOI: 10.9790/1684-13050297114 www.iosrjournals.org 110 | Page machine is 2500N.Load limit is set on the computer also put cross sectional area of gate model to find out the stresses on the peak load. As the load apply on the gate the display of universal testing machine shows the graph of load vs. deformation. By using this we can find out the deflection of gate at deformation point. We take peak load value for both gate model and take deflection value on that peak load.Deflection values for the Existing gate are 3.6 mm and Modified Gate model is 2.3 mm. The deflection value is taken at peak load and this value is compare with our FEA and theoretical results also calculate stiffness for both gates from load vs. Deformation graph. By using stiffness we find out the natural frequency of both model and frequencies of both structure is in the range. Same procedure was applied for both gate models.
A.Experimental results
From experimentation, we obtain graph of load Vs. deformation of both gate on that graph we also get the peak load value and stress on that load. So this stress was used to analized the results. Fig.11 & 12 According to bolt calculation bolt M16 is safe for this model.
4.
As per weight comparison, Modified model weight is increase by 20% with respect to Existing model.
5.
This is industry project hence they will consider all the iteration done in project and take final decision.
